Introduction
Whereas olive oil has been known and used since ancient times, it was not long ago that its influence on the quality of life of consumers was acknowledged; neither has the importance of consumer preparation and education concerning the health benefits of olive oil been addressed until recently [1] .
Extra-virgin olive oil has traditionally been used by European consumers, and it is a typical component of the Mediterranean diet. For example, average annual percapita olive oil consumption in Spain amounted to 12.9 L in 2004, representing 2% of the total household expenditure [2] . In contrast, olive oil is a relatively new product in countries outside the Mediterranean basin, such as Uruguay. Being the least consumed oil in the Uruguayan market (corn, sunflower, high-oleic sunflower, soybean and rice bran oil), average annual per-capita consumption of olive oil in Uruguay amounted to as little as 0.2 L in 2007 [3] . However, olive oil production has increased significantly in the past 5 years and new, national brands have emerged in the Uruguayan market at an increasing pace.
As a result of abusive red meat consumption habits, the Uruguayan diet, based on an excessively high protein and fat intake, is far from being balanced [4] . However, a recent increase in health consciousness and nutritional awareness observed among one sector of the consumer market provides some potential for the adoption of a more balanced diet in Uruguay. Previous studies demonstrated that Uruguayan consumers perceive olive oil as different from other, locally available edible vegetable oils, describing it as a costly superior-quality gourmet oil associated with positive health effects that arouses positive feelings in consumers [5] . The effective design of a suitable strategy to encourage olive oil consumption among Uruguay's population should be based on the knowledge of major factors influencing olive oil consumption in Uruguay.
The relationship between consumer attitudes and behavior has been the subject of numerous studies in the fields of social psychology, marketing, and sensory evaluation. Consumer attitudes towards food and nutrition have been demonstrated to affect food consumption behavior to a considerable extent [6, 7] . An essential factor influencing the consumption decision is an individual's knowledge concerning the available products. Two different aspects of such knowledge may be distinguished: objective knowledge, e.g., accurate information about the product stored in the consumer's memory for a long time period; and subjective knowledge, e.g., consumers' perception of the nature and extent of their own knowledge of a product [8] . Verbeke asserted that an adequate amount of knowledge based on reliable information is required for such information to have a favorable impact on an individual's choice of food. Based on this assumption, it is reasonable to suppose that subjective and objective knowledge concerning olive oil facts may be positively associated with a higher olive oil consumption frequency [6] .
If actual and perceived knowledge were related [9] , there should exist a direct relationship between objective and subjective knowledge. However, the degree of correspondence between objective and subjective knowledge has sometimes been reported not to be high [8, 10] . More recently, highly diverse results concerning the two aspects of knowledge were reported in a recent metaanalysis [11] .
Nonetheless, whereas excess self-confidence among consumers certainly accounts for a higher level of subjective knowledge, it is not necessarily associated with a significant amount of objective knowledge, as may be determined, for example, based on the percentage of correct answers to a list of specific questions. Several authors have found subjective knowledge to be a stronger driver of consumer behavior than objective knowledge [12, 13] .
Because health improvement and maintenance interests might be major drivers for the purchase of olive oil, it is also essential to study the role of consumer interests in health-related issues in the process of purchasing olive oil. Among the Uruguayan population, where the olive oil consumption driver is unrelated to tradition or habit, it appears reasonable to suppose that the initial decision of purchasing a fairly costly product must be related to an overall attitude of concern regarding nutrition-and health-related issues. Likewise, it is reasonable to believe that a consumer willing to engage in healthy actions will have a more positive attitude toward olive oil consumption. Consumer willingness to engage in concrete actions concerning their own health is associated with an individual's willingness to engage in healthy actions, which may be evaluated as per the health consciousness questionnaire [14, 15] .
In this paper, subjective and objective knowledge as well as that of general concern over health-related issues, in addition to other, demographic variables, were studied for their explanatory capacity for olive oil consumption frequency among one sample of Uruguayans.
Materials and Methods

Data Collection
The survey was carried out in Montevideo (Uruguay's capital) between March and September, 2011. 400 randomly selected inhabitants of diverse occupational backgrounds were provided with a self-response questionnaire, as a result of which, 256 completed questionnaires were made available.
Taking into account the areas where the participants were recruited, the sample was assumed to represent the general Uruguayan middle income groups.
The total sample comprised 152 females (59.4%) and 104 males (40.6%). Whereas the use of a non-probabilistic sampling method and the recruiting procedure utilized did not provide a statistically representative sample-thus, preventing the generalization of these results to the entire population living in Montevideo-a wide range of consumers was covered in terms of socio-demographic variables, as shown in Table 1 . Participants were aged between 18 and 84, averaging 37.7 (SD = 14.0) years of age. The sample was biased towards more highly educated individuals, probably as a result of an overall higher readiness of such individuals to participate in the survey.
Measurements
Olive oil consumption frequency was measured on a scale of 1 (never) through 7 (every day).
Objective knowledge was measured by means of 6 statements provided with optional answers (True; False; I do not know), based on the assumption that such 6 statements contained commonly known information among no less than one half of the population. 3 of those statements were false (Olive oil contains cholesterol; Olive oil is a source of saturated fat; Olive oil is a source of protein). The remaining 3 statements were true (The consumption of olive oil is important for the prevention of cardiovascular disease; Olive oil is a source of monounsaturated fatty acids; Olive oil is rich in antioxidants). In addition, the inclusion of an "I don't know" answer choice for each statement led to increased accuracy regarding an individual's effective knowledge about the product, avoiding the chance component associated with forcing an answer from the respondent. The number of correct answers (0 -6) provided by each respondent (OBJK) was used as an indicator of objective knowledge. (See Table 2 ). Subjective knowledge of olive oil facts was measured by means of the following 3 statements: "Compared with other people, I know a great deal about olive oil", "People who know me consider me an olive oil expert" and "I know a great deal as to how to assess olive oil quality". Answers were provided on a scale of 1 through 7, (i.e., from "I completely disagree" to "I could not agree more"). This measurement method is consistent with those used in previous studies [13, 16] .
Health consciousness was measured by means of a list consisting of 15 items [17, 18] , assigning scores on a scale of 1 through 7, (i.e., from "I completely disagree" to "I could not agree more" for questions H1 to H5, H7, H12, H14 and H15; or from "It does not concern me at all" to "It really worries me" for questions H6 to H11 and H13) (see Table 3 ).
Data Analysis
The results of subjective knowledge and health-consciousness items were subject to an analysis of variance (ANOVA). The Tukey HSD test was performed to determine significant differences among those items relating to olive oil consumption frequency (p ≤ 0.05).
A Pearson correlation analysis between olive oil consumption frequency and the quantitative variables was Olive oil is rich in antioxidants YES 37.5
used to determine the degree of linear association among such variables. An ANOVA was used to determine whether qualitative variables influenced olive oil consumption frequency. Significant differences among groups were determined by means of the Tukey HSD test (p ≤ 0.05).
To study the influence and hierarchization of those variables affecting olive-oil consumption frequency, a decision tree-based model was conveniently adjusted to enable the identification of patterns and classification rules within the database. The tree enables the explanation of Y values based on the observed values of descriptive variables (X) within a data set D = (X,Y), where X = (X 1 , … , X k ) is a set of k descriptive variables associated with the individual.
A hierarchized tree structure was defined as per the Decision Tree procedure used by SPSS software, based on the use of the CHAID algorithm to classify the sample into groups and subgroups in different hierarchies (one parent node and several child, grandchild nodes and so forth). The algorithm relies on the definition of significant partitions within the space of explanatory variables, i.e., Chi-square values in excess of a pre-set significance level of 0.05, corrected as per the Bonferroni method. Whereas tree size depends on the number of significant hierarchical levels that may be identified within an X variable, it was here restricted to within 4 levels for easy interpretation.
Results and Discussion
Olive oil consumption frequency scores among the sample did not differ considerably from the mean value (4.1 ± 2.1). Figure 1 shows that olive oil consumption frequency was uniformly distributed among the 7 positions on the scale (1 = never, 7 = every day), i.e., the sample covered a wide range of consumption frequency values, thus representing low-, medium-or high-consumption individuals. Table 2 shows the percentage of correct answers for each objective knowledge item.
The importance of olive oil consumption in the prevention of cardiovascular disease was the highest scoring item. However, the fact that 42.2% of the sample scored nil in this item appears to suggest that Uruguayans might have fairly little knowledge regarding the beneficial properties of olive oil. The cholesterol content item was also answered correctly by more than a half of the sample, which may be attributed to a number of recent marketing campaigns aiming at generating consumer awareness of the fact that vegetable oils do not contain cholesterol.
Those statements concerning the saturated fat and antioxidant content of olive oil were answered correctly by more than a third of the sample. As above, these terms are more commonly used among the population, and are usually used in marketing campaigns-albeit not specifically in association with olive oil.
The lowest percentage of correct answers was for those items concerning the protein and monounsaturated fatty acid (MUFA) content. The fact that 80% of the sample did not know that olive oil was not a source of protein indicates severe lack of knowledge concerning the nutritional composition of vegetable oils and sources of protein in general. Results obtained for the MUFA item, receiving incorrect answers from over 80% of the sample, may be ascribed to the highly technical nature of the term "monounsaturated fatty acid", with which the population in general is little familiarized.
The mean score obtained for OBJK (based on the number of correct answers) was 2.2 (SD = 1.7), indicating that the sample were very little acquainted with facts regarding the composition and major health benefits of olive oil.
Mean scores and the corresponding standard deviations for subjective knowledge and health consciousness items are shown in Table 3 .
Subjective knowledge scores were fairly low, indicating that the sample did not perceive themselves as olive oil connoisseurs. In a country where consumption rates are low, Uruguayans appear not to be confident about the amount of knowledge they possess concerning olive oil. The highest scores were for the "Compared with other people, I know a great deal about olive oil" item, reaching a mean value of barely 3.2. A strong linear correlation was found among the three items (p < 0.001), enabling the use of a subjective knowledge indicator (SUBK), defined as the average score for the three items (mean = 2.4; SD = 1.6).
OBJK correlated positively with SUBK (Pearson's correlation coefficient r = 0.51, p < 0.001), meaning that an individual's perceived knowledge of olive oil facts coincided with their actual knowledge of such facts, among the sample. The above finding differs from results reported for other food products [8, 11, 16] . Here, a stronger association between these indicators may be ascribed to low olive oil consumption rates in Uruguay, where olive oil is not consumed massively and it appears reasonable to suppose that those individuals who claim to have knowledge concerning olive oil facts must have attended courses, talks, tasting events, etc., where they may have gained some knowledge concerning its composition and associated health benefits.
Most of the health consciousness items scored high, showing an interest of the sample in certain heath-related issues. "I think a good knowledge of how to eat healthily is important" was the highest scoring item (6.6 maximum), showing that the sample was aware of the relationship between nutrition and health. The above was corroborated by the high scores associated with the "My health depends on the foods I consume" item (5.9). Also high scores were for "I am prepared to sacrifice things for my health", showing that the sample would consume food or, for example, engage in an economic endeavor, with the aim of attaining improved health.
Significantly low scores were for "I have the impresssion that I sacrifice a lot for my health" (3.2) , suggesting that despite the sample's readiness to sacrifice things for the sake of their health, they do not do so in practice. Table 4 shows the correlation between the different variables (OBJK, SUBK, health-related items, age) and olive oil consumption frequency. A correlation was considered significant when p < 0.05.
A highly significant correlation was found between olive oil consumption frequency and both objective and subjective knowledge. The above demonstrates the strong influence of actual and perceived knowledge of olive oil facts on an individual's olive oil consumption frequency. These results appear to suggest that an improved knowledge of olive oil facts may lead to an increase in olive oil consumption frequency.
A relationship was also found between olive oil consumption frequency and an individual's interest in health-related issues, a lesser interest in the product appearing to be associated with a lesser interest in healthrelated issues, particularly among those who considered that their diet was well-balanced and healthy who, in addition, assigned little importance to the sugar, vitamin, mineral, salt, cholesterol, fiber and fat intake in their diet. The above suggests a possible correlation between olive oil consumption frequency and the consumption of healthy foods in general, meaning that olive oil consumption may be associated with a healthier diet and lifestyle. Age correlated significantly not only with olive oil consumption frequency but also (p ≤ 0.05) with subjecttive and objective knowledge and health consciousness, suggesting that older-aged individuals may have more actual and perceived knowledge of olive oil facts and a higher interest in health-related issues; hence, the greater consumption frequency among these individuals. This is consistent with previous studies, where older-aged Uruguayans were reported to be better acquainted with nutritional facts and to have a higher consumption frequency of traditional Mediterranean foods [4] .
An ANOVA was conducted on the olive oil consumption data, using gender, marital status, education level and number of children in the home as variation factors. No significant difference was found between males and females, (p = 0.824) or among groups associated with different numbers of children in the home (p = 0.716).
Marital status appears to have influenced olive oil consumption significantly (p < 0.001). Individuals in "other living situation" reported a mean olive oil consumption of 3.6, a value significantly lower than for individuals "living with a partner" (4.6), appearing to suggest that olive oil consumption may be influenced by an individual's living condition. These results might reflect an apparent influence of a partner's interests, an individual's interest in their family consuming olive oil and/or an individual's own interest in consuming olive oil which is in turn shared with and adopted by those living in the home.
Education level appears to have influenced olive oil consumption significantly (p = 0.003). "University graduates" reporting a mean consumption of 4.8, i.e., higher than for "high school graduates & undergraduates" or "college graduates & undergraduates" (3.2 and 4.0, respectively). These results are consistent with those of previous studies which suggest that a higher nutritional knowledge and a higher consumption frequency of healthy foods may be associated with a higher educational level among Uruguayans [4] . Figure 2 shows the resulting decision tree associated with frequent olive oil consumption, as a function of those variables of the greatest relevance in the process of group formation. The first partition was found as a function of SUBK, which had the highest explanatory capacity for olive oil consumption frequency among the studied variables. The sample was partitioned into four groups associated with different olive oil consumption frequency levels. A terminal node, the first child node from the right (n = 23) represents those individuals associated with the highest scores in subjective knowledge (greater than 4.3) and the highest olive oil consumption frequency (mean of 6.0).
The first child node from the left (n = 63) represents those individuals with the lowest scores in subjective knowledge (below 1.0) and the lowest olive oil consumption frequency (mean of 2.3). This node is further partitioned as a function of scores obtained for "My diet is well-balanced and healthy". The first grandchild node from the left (n = 14) represents those individuals who disagree with the above statement and reported a lower olive oil consumption frequency (mean of 1.3), i.e., some individuals possessing the lowest levels of subjective knowledge and who consider that their diet is neither balanced nor healthy appear to be associated with the lowest olive oil consumption level.
An intermediate olive oil consumption frequency level is represented by two nodes: node 2, with SUBK levels ranging between 1 and 1.7 (n = 46) and mean consumption frequency of 3.6; and node 3 (n = 124), with SUBK scores ranging between 1.7 and 4.3. This latter node is further partitioned as a function of education level, the first grandchild node from the right (node 8) representing those individuals reporting a higher education level (university graduates, n = 30) and a higher olive oil consumption frequency (mean of 5.5), among those represented in child node 3, of course. Representing those individuals reporting a lower education level, among those also represented in node 3, node 7 (n = 94) was further partitioned as a function of marital status. The terminal great-grandchild node (n = 49), on the left, represents those individuals "living with a partner" reporting a higher olive oil consumption frequency (mean of 4.9). The great-grandchild node on the right (n = 45), representing, among those also represented in node 7, those individuals in "other living situation", was further partitioned as a function of the "I am concerned about the quantity of fiber that I get in my food" (H11) item. On the left, a great-great-grandchild node (n = 30) associated with a higher consumption frequency (4.7) but relatively lower H11 scores (below 5.0); on the right, a greatgreat-grandchild node (n = 15) associated with higher H11 scores but a lower olive oil consumption frequency (mean of 2.9).
In sum, those individuals with higher subjective knowledge of olive oil and health-related facts also reporting a higher education level or, else, living with a partner appear to have a higher olive oil consumption frequency. However, some individuals with high subjecttive knowledge of olive oil and health-related facts who live on their own and, in addition, do not appear to be interested in the fiber intake in their regular diet also tend to consume olive oil fairly regularly. In contrast, whereas objective knowledge correlated significantly with olive 
Conclusions
Various factors have been shown to relate to olive oil consumption frequency among the sample, such as subjective and objective knowledge, age, education level, marital status and interest in health-related issues. Overall, participants were poorly informed concerning the composition and health benefits associated with olive oil. A correlation found between olive oil consumption frequency and an individual's interest in health-related issues, including the sugar, vitamin, mineral, salt, cholesterol, fiber and fat intake in an individual's diet, suggests a possible relationship between olive oil consumption frequency and the consumption of healthy foods in general, meaning that olive oil consumption may be associated with a healthier diet and lifestyle.
Among the studied variables, subjective knowledge showed the greatest explanatory capacity for olive oil consumption frequency. These results need to be contemplated by policy developers and olive cultivators, meaning that subjective knowledge should be regarded as a major factor influencing olive oil consumption. Information and promotion campaigns should be targeted at stimulating consumers' confidence concerning their knowledge of what is good for their health. Increased subjecttive knowledge of olive oil facts may lead to an increase in consumption rates among regular consumers, while it may also encourage less frequent consumers to purchase and become acquainted with olive oil.
The effectiveness of communication efforts appears to depend not only on the amount of objective information that is conveyed to consumers but also on the resulting degree of confidence generated among consumers concerning their capacity to rely on information that is already available to them.
